Materials and methods
The tertiary trisomic was located in the open-pollinated progeny of a second generation interchange heterozygote obtained in the progeny of a triploid.
Young flower buds were fixed in 1:3 acetic acid-alcohol mixture between 8.00 a.m. and 9.00 a.m.
Standard acetocarmine technique was employed to study the meiosis. Pollen stainability with I2KI as an index of fertility was noted from the anthers of mature flowers. Shrunken and unstained pollen grains were treated as sterile while well filled and well stained grains as fertile.
Observations and discussion a. Morphology Phenotypically the tertiary trisomic plant was quite distinct with a significant increase in plant height, weak thin stem, shortened internodes, dimorphic laeves of large and small sizes, whorled arrangement of leaves, comparatively large sized flowers, fruits in clusters of 2-3 and low fruit and seed setting (Figs. 1, 2; Table 1 ). Change in the morphology of the tertiary trisomic was not attributable to a single extra chromosome but can be traced to the altered linkage position of the genes on the translocated extra chromosome.
b. Cytology On cytological examination, the off-type plant was identified as a tertiary trisomic since the chromosome number was 2n=25 and the maximum possible association observed at diakinesis and metaphase I was a chain of five chromosomes (Fig. 3, table 2 ). The tertiary trisomic might have originated from the interchange heterozygote where n+1 gametes are formed as a result of occasional 3:1 disjunction in an interchange ring of four chromosomes (Ramage 1960 , Das and Goswami 1967 , Das and Srivastava 1969 . Such trisomics from trans location heterozygotes have also been reported in barley by Das and Goswami 1967 and in Pennisetum by Lakshmi and Vishnuvardhan 1984. In tertiary trisomics the extra chromosome is translocated.
The ends of the extra chromo some are homologous with the ends of 2 different chromosomes.
The diagnostic characters of tertiary trisomics are the formation of pentavalents and the absence of ring quadrivalents. trisomics with an extra chromosome other than that involved in the tertiary trisomic, are likely to be found in the progeny of this plant. This also suggests how the extra chromosome may affect the chiasma formation and terminalization in other chromosomes which brings about a ' univalent shift'.
The pentavelent in a tertiary trisomic may assume six different configurations depending upon the number and position of chiasmata (Khush and Rick 1967) . Here chain, frying pan, and dumb-bell types occurred in 29.16, 15.28 and 2.78 percentage of cells respectively (Fig. 4) . The double frying pan type association required at least six chiasmata, both sets of three homo logous arms must form at least two chiasmata apiece, thus accounting for the observed rarity of this type. The frequencies of the different associations obviously depend upon the length of the chromosomes involved, the length of the duplicated segments and the chiasma frequency. The larger chromosome arms of the complement have a greater chance to form chiasmata at pachytene than the shorter arms. Similarly, if the whole arms of the two chromosomes are involved in the formation of tertiary chromosome, the frequency of multivalents with a higher number of chromosomes is higher (Khush 1973 trisomic per cell was 21.82 while in the diploid it was 19.97. The increase in the average chiasma frequency can be ascribed to the entering of the extra chromosome into the association of five increasing the chance of formation of more chiasmata or due to genotypic differences or both. In a low percentage of cells non-orientation of some of the chromosomes was observed during metaphase (Fig. 5) . The chromosomal distributuon of 13:12 was dominant during anaphase (61.48%) and rest of the cells showed 1-3 laggards (Table 3) . Telophase was quite normal in majority of the cells. Only 10.7% of cells showed micronuclei during second telophase (Fig.  6) . Pollen fertility in tertiary trisomic was reduced to 48.28% compared with 89.28% of the diploid. Phenotypically it was remarkable in exhibiting increased height, shortened internodes, dimor phic leaves. Meiotic studies revealed the chromosome number as 2n=25 and a maximum as sociation was a chain of five chromosomes observed in 29.16% of cells. Meiosis was irregular with unequal separation and formation of laggards, micronuclei and polyads. Pollen fertility was reduced to 48.28%. The types and frequencies of meiotic associations formed , origin of tertiary trisomic from the interchange heterozygote and the resaons for alterea morphology were discussed.
